Nitric oxide priming protects nitric oxide-mediated apoptosis via heme oxygenase-1 induction.
The role of nitric oxide (NO) as a cytotoxic effector molecule of the immune system is clearly established, but recent studies demonstrate cytoprotective functions of NO at low nontoxic concentrations. However, the mechanism of cytoprotection has not been defined completely. Thus, we investigate the involvement of heme oxygenase-1 (HO-1) in the cytoprotective effects of NO. Exposure of L929 cells to sodium nitroprusside (SNP) resulted in the induction of HO-1 protein expression and heme oxygenase activity. Pretreatment of the cells with a low dose of NO (200 microM SNP) significantly inhibited a high dose of (1000 microM SNP) NO-induced apoptosis in L929 cells. Cytoprotection by a low dose of NO was abrogated in the presence of the heme oxygenase inhibitor zinc protoporphyrin IX. A cytoprotective effect comparable to a low dose of SNP was observed when the cells were transfected with HO-1 gene or preincubated with another HO-1 inducer, hemin. Additional experiments revealed the involvement of carbon monoxide in the cytoprotective effect of SNP/HO-1 in L929 cells. Our results presented here provide evidence to support the essential role of HO-1 in the cytoprotective function of NO priming.